Distribution and activity of steroid producing enzymes have been studied in the central nervous system (CNS) of the frog Rana ridibunda. Cell bodies containing 3β-hydroxysteroid dehydrogenase (3β-HSD)-like immunoreactivity were exclusively observed in the preoptic nucleus, the dorsal infundibular nucleus and the dorsal aspect of the ventral infundibular nucleus. Identification of astrocytes with antisera raised against GFAP, and oligodendrocytes with antisera against galactocerebroside revealed that 3β-HSD is expressed in frog neurones. Biochemistry showed that hypothalamic slices can convert pregnenolone into ∆-3-ketosteroids including progesterone (P) and 17-hydroxyprogesterone (17OH-P); these steroids likely serve as precursors for other neurosteroids. This is the first immunocytochemical localisation of 3Β-HSD in the brain and the first evidence for neurosteroid biosynthesis in a nonmammalian vertebrate.
INTRODUCTION
There is ample evidence that, in various groups of animals, including vertebrates (MARTIGNONI et al., 1992) and invertebrates (LEVINE, 1989) , the CNS is a target for steroid hormones. In the rat brain, the concentration of steroids, such as pregnenolone (A5P) and dehydroepiandrosterone, is not modified by castration and adrenalectomy, suggesting that synthesis of steroids occurs in the CNS (ROBEL & BAULIEU, 1994) . In fact, several enzymes involved in steroid biosynthesis, such as cytochrome P450scc and 3(3-hydroxysteroid dehydrogenase/A5-A4 isomerase have been characterized and localized in neurones and/or glial cells of the mammalian brain (ROBEL & BAULIEU, 1994) . Despite the broad interest raised by steroid hormones synthesized by the CNS, now designated as 'neurosteroids', the cellular distribution of 3p-HSD, a key enzyme that catalyses biosynthesis of P and all precur-sors of steroid hormones, had never been determined. In addition, biosynthesis of steroid hormones has never been investigated in the CNS of a nonmammalian vertebrate.
LOCALIZATION OF 3(3-HSD IN THE FROG BRAIN
The distribution of 3p-HSD-immunoreactive structures was investigated in the brain of the frog Rana ridibunda by the indircct immunofluorescence technique using an antiserum raised to human placental (type 1) 3p-HSD. Cells bodies exhibiting 3p-HSD immunoreactivity are restricted to three hypothalamic nuclei, namely the preoptic, dorsal infundibular and ventral infundibular nuclei (MENSAH-NYAGAN et al., 1994) . Positive fibres are found in the same nuclei and in the dorsal part of the diencephalon where they form a dense bundle oriented into rostro-caudal direction. This localization of 3fi-HSD-immunoreactivity is consistent with 3p-HSD enzymatic activity in the rat brain, with the exception of the amygdala which shows high 3p-HSD activity in rat (WEIDENFELD et al., 1980) but only a few 3?-HSD-positive fibres in frog. Labelling of astrocytes and olidodendrocytes with antisera to GFAP and galactocerebroside showed that the 3p-HSD-positive material was not contained within glial cells. In contrast, 3p-HSD immunoreactivity was observed in nerve fibres with typical beaded varicosities, indicating that 3p-HSD is expressed in frog neurones (MENSAH-NYAGAN et al., 1994) . This keeps in with the fact that in the rat brain, mRNAs encoding for type I 3p-HSD are exclusively expressed in neurones (DUPONT et al., 1994) . However, 3(3-HSD activity has also been detected in cultures of glial cells from fetal (KABBADJ et al., 1993) and newborn rats JUNG-TESTAs et al., 1989) , suggesting the existence of isoforms of 3p-HSD in non-neuronal cells.
3[3-HSD ACTIVITY IN THE FROG BRAIN
The presence of endogenous metabolites of 3p-HSD in the frog brain was studied with HPLC of tissue extracts combined with radioimmunoassay detection of P and 170H-P. The amount of P in the hypothalamus is 100 times higher than that in the plasma (MENSAHNYACaN et al., 1994) while in rat, hypothalamus and plasma contain similar amounts of P (CORPECHOT et al., 1993) . In fact, the P level in the frog hypothalamus is only 4 times lower than that in the adrenal gland, which, in the male frog, is the major source of P in blood (LEBOULENGER et al., 1981) . Moreover, 170H-P, which is also present in substantial amounts in the frog hypothalamus, is hardly detectable in blood (MENSAH-NYAGAN et al., 1994) .
